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ITosicHuTeIbHASA 3aIHCKA

denepanbHBIi rOCyNapCTBEHHBIA 00pa30BaTeNbHBIN CTaHAAPT 00IIero 00pa30BaHus, a TAK)KE OCHOBHBIE UACH H
nonoxxeHust [IporpaMmebl pa3BUTHs U GOPMUPOBAHNUS YHUBEPCATBHBIX yUeOHBIX JEWCTBHM AJISl CpeTHETro (ITOJTHOTO)

o011ero 00pa3oBaHUs COCTABISAIOT OCHOBY IpEIaraeMoi pabo4eit mporpaMmel.

3OTa nporpaMma JIOTHUECKHU MPOAOIDKAET MPOTPaMMBI JJIs1 HAYaIbHOTO OOIIEr0 U OCHOBHOTO 00IIero 00pa30BaHUs
B 00JIACTH pa3BUTHSI BCEX OCHOBHBIX BHJIOB JESITENBHOCTH 00ydaeMbIX, IPEACTaBICHHbIX B HUX. OHa cocTaBieHa ¢
y4€TOM 0COOEHHOCTEM, KOTOphIe 00YCIIOBJICHBI, B IEPBYIO OYepelb, MPEIMETHBIM COACPKAHUEM U

TMCHUXOJIOTNYCCKUMHU BO3PACTHBIMHU 0COOEHHOCTIMU O6y‘laeMI>IX.

Ilo3naBaTenbpHas ACSATCIHLHOCTD IIpU U3yUYCHUHU KypCa XUMUHU HA 0a3o0BOM YPOBHEC UT'pacT BEAYLIYIO POJIb B
Pa3sBUTUN OCHOBHBIX BU0OB y‘-IC6HOI71 ACATCIIbHOCTU CTAaPUICKIIACCHUKOB: BJIaJ€Th MCTOAAMU HAYYHOT'O ITIO3HAHUA,
IIOJIHO U TOYHO BbIpaKaTb CBOU MBICJIU, XapPaKTCPHU30BaTh, O6’b$ICH5[TI), KJ'I&CCI/I(I)I/IHI/IpOBaTI) XHUMHUYCCKUC O6’b€KTI)I,
pa60TaTb B I'pyImiIie, apryMCHTUPOBATL CBOIO TOYKY 3PCHUA, HAXOAUTh, UCIIOJIB30BaTh PA3JIMUYHBIC NCTOYHUKN

WH(OPMAINH U TIPEJCTABIATH B YCTHOW U MMCHbMEHHOW Pedu pe3ylibTaThl € aHaIu3a.

[IpenonaBanue yueOHOrO Kypca « XMMHI» B OCHOBHOM IIIKOJIE OCYIIECTBIISCTCS B COOTBETCTBHU C OCHOBHBIMHU

HOPMATUBHBIMU JOKYMCHTAMU U UHCTPYKTHUBHO MCTOANYCCKUMU MaTCpUaIaMu:
[ 3axoH Poccwuiickoit @enepanmu «O0 o6pazoBanuu B Poccuiickoit @eaeparim» ot 29.12.2012r. No273-D3;

O DenepanbHBIN rocynap"CTBEHHbIH 00pa30BaTe/IbHBIN CTaHAAPT OCHOBHOTO 00IIEro o0pa—30BaHus,
YTBEP)KICHHBIA npuka3zoM MunoOpHayku Poccun ot 17.12.2010 Ne 1897 «O0 yTBep)A€HUH U BBEICHUU B
neiicteue (eaepaabHOro roCyJapcTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOIO 0011ero o0pasoBanus (B

pexn. npukaza MunoOprayku Poccuu ot 29.12.2014 Nel644)

0 Xummust. Paboune nporpammsl. [Ipeqmernas nuans yueonukos O. C. [abpuensina, . . Octpoymosa, C. A.
CnanxoBa. 10-11 kiacchl: yueOHOe ocobue i o0iieoopazoBareibHbix opranmzanuii / O. C. I'abpuensH, C. A.

CnagxoB — M.: [Ipocsemenune, 2019.

JInyHOCTHBIE, MeTanpeAMeTHbIE H MPeAMeTHbIe pPe3yJbTaThl 0CBOCHHUS Kypca
OOy4yeHre XMMUHM B CpeJHEH MIKojie Ha 0a30BOM YPOBHE MO JIAHHOMY KypCy CHOCOOCTBYET JIOCTHMYKEHHIO
00Y4aIOIIMMUCS CIEAYIONINX AUYHOCHIHBIX PE3YIbIMAMOE.

1) gyBCTBa rOPAOCTH 3a POCCHHCKYIO XMMUYECKYIO HayKy W OCO3HAHME POCCHUCKON TPayKIaHCKON MAEHTHIHOCTH
— 6 YEeHHOCMHO-OpUEeHMAYUOHHOU cghepe;

2) 0cCo3HaBaTh HEOOXOAMMOCTh CBOCH MO3HABATEIBHOW JESTEILHOCTH M YMEHUE YIPABIATH €10, TOTOBHOCTH M
CIOCOOHOCTh K €aMOOOpa30BaHUIO Ha MPOTSHKEHUH BCEH KHM3HM; MOHMMAaHHE BaKHOCTU HEMPEPHIBHOTO
o0pa3oBaHusi Kak (akTopy YyCHemHoOH mnpodecCHOHaNbHOM M OOIIECTBEHHOW JAEATENIBHOCTH;, — 6
nosxasamenvHoli (KOTHUTUBHOM, MHTEIIEKTYalIbHON) chepe

3) TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY JaibHeimieil o0pa3oBaTelIbHOM  TpaeKTopuu WM  ceps

po(eCcCHOHATLHON ACSITEIBHOCTH — 6 mpyo0osoil cghepe;



4)

1)

2)

3)

4)
5)

6)

7)

8)

9

10)

HENpUSITHE BPEAHBIX NPHUBBIUEK (KYpEHUs, yNOTpeONeHMs ajKorojs U HApKOTHKOB) HAa OCHOBE 3HAHHUH O
TOKCHYECKOM M HApKOTHUYECKOM JICHCTBHH BELIECTB — & chepe 300posbechepedicenuss u 6e30nacnoeo oopasza
JHCU3HU,

Memanpeomemmupimu pe3yibmamamy 0OCBOCHNS BBITYCKHUKAMH CPEIHEH LIKOJIBI Kypca XUMUH SBIISIFOTCS:
UCNONb3068aHUe OCHOBHBIX METOIOB IO3HaHMA (OIpelesieHHe UCTOYHUKOB y4eOHOW M HayyHOH MH(opMmanuuy,
MOJIy4eHHue 3Toi nHpopManuy, e€ aHajlu3, ¥ YMO3AKIIOUCHHUS Ha €r0 OCHOBE, M3TOTOBJICHUE U IPE3EHTALUS
nHGOPMAILIMOHHOTO IPOAYKTa; NPOBEICHUE SKCIEPUMEHTA, B TOM YHCIE U B IPOLECCE HCCIEA0BATEIbCKON
NeSITeNIbHOCTH, MOAETHPOBAHHE H3YyYaeMbIX OOBEKTOB, HAONIONEHHE 3a HHMH, UX H3MEpeHue, (uKcanus
PE3YyNBTaTOB) U UX NpUMEeHeHue sl TOHUMAaHUS Pa3IMYHBIX CTOPOH OKPYXAaIoIel AeHCTBUTENbHOCTH;
61a0eHue OCHOBHBIMU HMHTEJUIEKTYaIbHBIMU ONEepalusiMH (aHajlu3 U CHHTE3, CPaBHEHHE M CHCTEMaTH3allus,
0000IIeHre W KOHKpETH3alus, KiacCU(pHUKAanus W TIOMCK aHaJOTOB, BBISBICHHE MPHUYMHHO-CIICACTBEHHBIX
CBs3€H, (OPMYIHPOBKA TUTIOTES, UX MIPOBEPKA U (POPMYIHPOBKA BHIBOJIOB);

nosHanue 0OBEKTOB OKPYKAIOIIETO MHPA B TUIAHE BOCXOXKACHUS OT a0CTPAKTHOIO K KOHKpETHOMY (0T o0riero
yepe3 YaCcTHOE K ETUHIUYHOMY);

CnOCOOHOCMDb BBIIBUTATH UJICH M HAXOIUTH CPEACTBA, HEOOXOJUMBIE ISl KX TOCTHYKCHHUS,

ymeHue GOpMYIUPOBATh LETU W ONPEIEsATh 33/Jaud B CBOCH MO3HABATENBFHOW AEATENLHOCTH, ONpPEACISITH
CpeACTBa Ui AOCTIKCHUS LIeel 1 PeleHus 3a1a4;

onpedensms pa3HOOOpPA3HBIE UCTOYHUKH TOTYYSHHUS HEOOXOAMMON XUMUYECKOH WH(GOpMAINH, YCTaHOBICHUE
COOTBETCTBHUS COEpkKaHUs U (YOPMBI MPEACTABICHUS MH(OPMALIMOHHOTO NIPOAYKTa ayIUTOPHH;

yMeHue TIPONYKTUBHO OOINAThCS M B3aMMOJEHCTBOBAaTh B NPOLIECCE COBMECTHOW AEATEIbHOCTH, YUYWUTHIBATh
MO3ULMH PYTUX YYaCTHUKOB JESTEIbHOCTH, 3PHEKTUBHO pa3peiiaTb KOHPIUKTHI;

20MOBHOCMb K KOMMYHHUKAIMU (IPEACTaBIATh PE3yAbTaTbl COOCTBEHHOH MO3HABATEIbHOW AEATEIBLHOCTH,
CJIBIILIATH U CIIYIIATh ONIOHEHTOB, KOPPEKTUPOBATh COOCTBEHHYIO MTO3HIIHUIO);

YMeHue WCTIOJIb30BaTh CPEeICTBa MH(POPMAMOHHBIX M KOMMYHHUKAIMOHHBIX TexHosoruil (manee — WKT) B
pelieHNH KOTHUTHBHBIX, KOMMYHHMKAaTHBHBIX M OpPraHM3allMOHHBIX 3agad C coOJoneHHeM TpeOOoBaHMMN
SPrOHOMHKH, TEXHHKH OE30MacHOCTH, TUTHUEHBI, pecypcocOepekeHus], MPaBOBbIX W ITUYECKUX HOPM, HOPM
“H(OPMAITHOHHOM 0E€30MIaCHOCTH;

61a0enue I3bIKOBBIMH CPEJICTBAMHE, B TOM YHUCIIE U S3BIKOM XHMHUU — YMEHHE SICHO, JIOTHYHO M TOYHO W3JIararh
CBOIO TOYKY 3pEHHS, UCIIOIb30BaTh aJIeKBATHEIE SI3BIKOBBIE CPEJICTBA, B TOM YHCIIE U CUMBOJIBHBIC (XUMHUECKHE
3HaKH, (QOPMYIBI ¥ YPaBHEHUS).

IlIpeomemnvimu pesynomamamu U3y4eHUs: XUMHUU Ha 0a30BOM ypOBHE Ha CTYIEHHM CpPEIHEro oOLIero

00pa30BaHNUS SBISIOTCS CIIEIYIOMINE PE3YIbTaThI.

|.B ueHHOCTHO-OpHEeHTaNIMOHHON cepe — PopMUpOBaHKE COOCTBEHHOHN MO3WIIMHU MPU OICHKE MTOCIEICTBHN IS

OKPYXKAIOMeH Cpenbl ACATEIbHOCTH 4YeIOBEKa, CBSI3aHHOH C TPOM3BOICTBOM U IEepepabOTKOW XUMHYECKUX

MIPOYKTOB;

B TpynoBoii cpepe — nposedenue XuMIUUECKOTO IKCIIEPUMEHTA; pa3gumue HaBBIKOB Y4eOHOM, IPOEKTHO-
HCCIIEIOBATENLCKOM U TBOPUECKOH e TEILHOCTH NP BBHITIOIHEHUH MHIMBULYaJIbHOTO MIPOEKTA IO XUMHH;

B cdepe 310poBoro odpasza Ku3HU — coOar00eHue TPaBUI OE30MMaCHOTO OOpAIEHUS C BEIESCTBAMM,
MarepuaiaMy; OKa3aHHe IEPBOH MOMOIIH MPH OTPAaBICHHAX, O’KOr'ax M TPaBMax, MONyYEHHBIX B pe3ybTare

HapyHICHUA MMPAaBUJI TCXHUKU 0e30macHOCTH npu pa60Te C BCIICCTBaAMHU U JIa60paTOpHLIM 060py,Z[OBaHI/I€M.



Conep:xkanne kypca. 10 kiacc. ba3oBblii ypoBeHb
Teopusa cmpoenus opzanuueckux coeounenuii A. M. Bymneposa. Ilpeomem opzanuueckoil Xumuu.
Opeanuueckue ewjecmea: npupooHvle, UCKYCCmEeHHble u cunmemuueckue. Ocobennocmu cocmaga u cmpoeHus.
opaanuueckux gewjecms. Bumanusm u e2o kpax. Ilonsimue 06 yaneeo0opooax.
OcCHOBHBbIE 110JI03KeHUSI TEOPUH XUMHUYecKkoro crpoeHust bByrieposa. BanentHocTs. CTpyKTypHBIE OPMYIIBI —
TIOJTHBIE W COKpaméHubIie. [IpocThie (omnHapHBIE) M KpaTHBIC (IBOWHBIC W TPOWHBIC) CBA3H. M30MEpHl H H30MEPHS.
B3aumuoe Bi1usHUE aTOMOB B MOJIEKYJIE.
Jemoncmpayuu. Hexotopble o0IIMe XMMUYECKHAE CBOWCTBA OPTaHMUECKMX BEIIECTB: UX TFOpPEHHUE, IUIABICHHE U
oOyrnmuBanue. Mozaenu (IapocTep:KHEBblE U OOBEMHBIC) MOJNEKYI OPraHUYECKUX COCAMHEHHH Pa3HBIX KJIACCOB.
Onpenenenue 3I€MEHTHOTO COCTaBa OPraHUYECKUX COEAMHEHUH.
Jlabopamopnusie onvimot. VI3roTOBICHUE MOJIENICH OPraHUYECKUX COCTUHEHUH.
YraeBonopoabl M MX NPUPOAHbIE HCTOYHUKH
Mpenensnsie yriaeBogopoabl. Ankanbl. Onpenenenne. [omonornyeckuil psia aikaHoB M ero obmas ¢gopmyna.
CrpykTrypHas nu3omepus yriaeponHoi nenu. Pagukansl. HoMenknatrypa ankaHoB. XHMHUYECKHE CBOMCTBA aJKaHOB:
TOpEeHHE, peakIul 3aMelleHHs (TaJoreHUpOBaHHE), pPEeakiusl pa3joKEeHUS MeTaHa, PeaKIus ACTUAPUPOBAHMS
JTaHa.
HenpenesbHble yriieBogopoabl. AjkeHbl. DTHIcH. [omonornueckuil pan ankeHoB. Homenknarypa. CTpyKTypHast
n3zoMepus. [IpoMbluieHHOE MOMyYeHUE AJKEHOB: KPEKUHI M IETHAPUPOBAaHUE alKaHOB. Peakius meruaparanuu
3TaHONa, Kak JIabOpaTOpHBIH CHOCOO0 TOJNydeHHs ATHIICHA. Peaknuu npucoeauHeHMs: THApaTaiys,
THJPOTAJIOTeHUPOBAaHUe, TaJoreHupoBaHue, noiauMepusanuu. IIpaBuno MapkoBaukoBa. OKHCIEHHE AaJIKEHOB.
KauecTBeHHBIE peaky Ha HENPeIeIbHbIE YIIIEBOAOPOIBL.
Aaxaguennl. Kayuyku. Homenknarypa. ConpsbxéHHble aueHsl. byramuen-1,3, uzomnpen. Peakums JleGenesa.
Peakiuu npucoenunenus ankanueHoB. Kayuyku: HaTypasibHbIA, cHHTeTHYEeCKHE (OyTaaneHOBBIH, H30IPEHOBBINH).
Bynkanunzanus kayuyka. Pezuna. D00HUT.
Aaxunabl. OOmas xapakTepucTuka roMmoJormdeckoro psima. CnocoObl 00pa3oBaHHMsS Ha3BaHWH aKUHOB.
XYUMUYECKHEe  CBOMCTBAa  alleTWIEHA: TOpEHHe, peakUWd  TNPUCOCAUHEHHUS:  THUAPOTaJOreHHPOBaHUE,
rajioreHupoBanue, rufpatanus (peaknus KydepoBa), — ero moinydeHue U NpUMEHEHHE. BUHWIXIIOpUA U €ro
MOJTUMEPH3AIINS B TIOJTHXJIOPBHHII.
Apensbl. beHzon, kak TpeACTaBUTENh apOMAaTHYECKHX YIIIeBOAopoAoB. CTpOeHHE €ro MOJIEKYJIbl M CBOWCTBA
(¢m3nyeckne M XUMHYECKHE CBOMCTBAa: TOPEHWE, pEaklIWH 3aMEIIeHHs] — TaJOreHHpPOBAHWE, HHUTPOBAHUE.
[lomyuenne n npuMeHeHne GeH30a.
Ipuponnsiii 1 momyTHbI rassl. CocraB mpuponmHoro rasza. Ero Haxoxaenune B mpupoze. llpemmymiectsa
MIPUPOJHOTO Ta3a KaK TOIUTMBA. XUMHUYECKas rmepepaboTka MPUPOAHOTO ra3a: KoHBepcud, nuponn3. CuHTe3-Ta3 u
€ro NMpUMEHEHHE.
[TomyTHble ra3el, ux cocras. IlepepaboTka momyTHOro raza Ha (pakUUH: CyXOW ra3, mponaH-OyTaHOBas CMeECh,
ra3oBbIl OCH3UH.
Hedtb u cnocoonr eé mepepadorku. CoctaB HepTH M e€ mepepadoTKa: MEeperoHKa, KPEKUHT, pUPOPMUHT.
Hedrenponykrsl u ux nomyuenue. [lonstre 00 oKTaHOBOM 4Hcie. XUMHUYECKHE CIIOCOOBI MOBBIICHUS KauecTBa

OeH3HHa.



KaMeHHbIi yroib 1 ero nepepadorka. KokcoBanue KaMeHHOTO YIS M €T0 TPOMYKThI: KOKCOBBIN T'a3, aMMHUaIHAs
BOJIa, KAMEHHOYTOJIbHAs cMOJ1a, KOKC. ['a3udukanms kaMeHHOTO yIJIs.

Jemoncmpayuu. lopeHue npeNenbHBIX M HEOPEOeiIbHBIX YIIEBOAOPONOB: METaHa, »JTaHA, aleTWIeHa.
KadecTBeHHbIE peakiny Ha HENpeAeTbHbIE YITICBOAOPOABI: O0ECIIBEUMBAHIE STHJICHOM M alleTUICHOM PacTBOPOB
MepMaHTaHaTa Kaiusg ¥ OpomHOIN Boxmbl. OTHOIIeHHWE OEH30JIa K ATHM OKHCIWTENsIM. Jlermmparaiusi 3TaHoma.
I'maponuz xapbuna xampims. Kommexkumn «HedTts u HedTenpomykTe», «KamMeHHBIH yroib W MPOAYKTHI €TO
nepepaboTkmy, «Kayuaykm». Kapra mone3nsrx nckomnaemMsix PO.

Jlabopamopnsie onvimasl. OOHapyXeHNE TPOIYKTOB ToOpeHHs cBeur. VccaeqoBanne CBONCTB KayqdyKOB.
Kucaopoa- n azorcoaep:xamme opraHu4ecKue coeIMHeHUs

Onnoaromusbie cnupthl. OnpenencHue. DOyHKIMOHANbHAS TUAPOKCUIBHAS TpyImna. [oMoOJOoTHYECKU psij
MPEJICIbHBIX OJHOATOMHBIX CIUPTOB. M3oMepus mnosoxkeHus (QyHKIMOHAIBHON rpymnnbl. BomoponHasi CBs3b.
XYMMUYECKUE CBOMCTBA CIIUPTOB. AJjibaeruaHas rpymnna. Peakius stepudukanuu, cioxHbie 3gupsl. [Tpumenenue
cnupToB. JleiicTBUE METUIIOBOTO U ATHJIOBOTO CIIMPTOB HA OPTaHU3M YeJIOBEKa.

MHoroaToMHble CHUPTHI. DTUICHIINKONIb, KaK MPEJACTaBUTENbh ABYXaTOMHBIX U TIUIEPHH, KaK MPEICTABUTEIh
TpEXaTOMHBIX CIUPTOB. KadecTBeHHass peakiusi Ha MHOTOATOMHBIC CIHPTHI, MX CBOWCTBA, IOIy4YCHHE U
npumenenue. [Tonstue 00 anTudpusax.

®enos. CtpoeHue, MoydeHUE, CBOMCTBA U NprMeHeHue ¢eHona. KauecTBeHHbIe peakiu Ha (eHod. BzaumHoe
BIIMSTHHIE aTOMOB B MOJIeKyIe (heHoa.

Anpbaeruabl 4 KeToHbl. DopManpIerull U alleTaIbICTUA, KaK IPEICTABUTEIN albJACTUI0B, COCTAB UX MOJEKYI.
OynknnoHaneHas KapOoHWIbHast rpynmna. KadecTBeHHBbIe peakiuu Ha anbleruasl. CBOKNCTBA, TMONy4YeHHWE U
nmpuMeHeHue (opManplernaa W aneTanplernaa. Peakiuu momuKoHAECHcauu st dopmanpaeruaa. [loHsatre o
KETOHAaX Ha MPUMEPE alleTOHA.

KapooHoBble KHCJIOTBI. [OMOJIOTHYECKUN psAJl MPEJENbHBIX OMHOOCHOBHBIX KapOOHOBBIX KHCIOT. JKupHbIE
KapOOHOBBIE KHUCIIOTHI. XMMHUYECKHE CBONCTBA KapOOHOBBIX KHCJIOT. llomydeHne w NMprMEHEHWE MYpPaBbHHON H
YKCYCHOU KHCIIOT.

Cnoxubie 3¢upbl. Kupbl. Peakuus stepudukanuu. Cnoxsble 3¢upbl. JKupbl, MX COCTaB W TUAPOIH3
(kucnoTHEIN U menoYHor). Meiia. ['uapupoBanue sKUpOB.

YraeBonbl. YoieBoasl. MoHocaxapuabl. [Troko3a kak anbaerugocinupT. CopOuT. MoIOYHOKKCIOE U CIIMPTOBOE
opoxxenue. dotocuntes. Jucaxapumasl. Caxapo3sa. [lomucaxapuisl: Kpaxmal, HEUI0N03a.

AMMHBI. AMUHOTpyTITa. AMUHBI TIpeAeTbHBIE U apoMaTrdeckne. AHWIMH. [lomyuenne amuHOB. Peaknust 3uHuHa.
XUMHUYECKUE CBOMCTBA U IPUMEHEHNE aMUHOB.

AMWHOKHCJIOTBI. AMUHOKHCIIOTBI, COCTaB MX MOJICKYJI M CBOHCTBA, KaK aM(OTEPHBIX OPraHMYECKUX COCAMHEHUH.
I'munue, Kak mpeAacTaBUTENh aMUHOKHUCIOT. [lomydeHne MOMUIIETHIOB peakuel moaukoHaeHcanun. [lorsaTre o
MNENTUIHOMN CBI3U.

Beaku. CtpoeHune MoneKyn OEITKOB: NEpBUYHAsS, BTOPHYHAS U TPETUYHAS CTPYKTyphl. KauecTBeHHBIC peakiuy Ha
OeNKu, X TUAPOIIN3, ICHATYpallus 1 OHoNornYecKrue (GyHKIIUH.

Jemoncmpayuu. IlonydyeHue anpIeruyioB OKUCICHHEM cnupToB. KauecTBeHHas peakluss HA MHOTOATOMHBIE
CIUPTHL. 3aBUCUMOCTH PAaCTBOPUMOCTH (peHOIA B BOJAE OT TeMIlepaTyphl. BzaumojeiicTBue ¢ OpoMHON BOmO# U
xiopunom kene3a(lll), xak kauecTBeHHBle peakiuu Ha (GeHon. Peaknuu cepeOpsHOro 3epkama U CO

CBCIKCIIOJIYUCHHBIM IT'MAPOKCUIOM MC,Z[I/I(' |) IIpU Harp€BaHuM, Kak KaYCCTBCHHLIC PCAKIIMN HA aJIbACTUABI. O6p3.3]_U>I



MYpPaBbHHOW, YKCYCHOM, HMaJIbMHUTHHOBOH M CTCApPMHOBOW KHCIOT M WX PACTBOPUMOCTH B BOXE. AJIBICTHIHBIC
CBOMCTBAa M CBOHCTBAa MHOTOATOMHBIX CIIMPTOB DIIOKO3bI B peakuuu ¢ ruapokcuaoM meau(ll). Maentudukamnms
Kpaxmana. KauecTBeHHBIE peakiuu Ha OeJKu.

Jlabopamopusie onvimsl. CpaBHEHHE CKOPOCTH HCTIAPEHUS BOABI M 3TaHONA. PacTBOpHMOCTH IiMIleprHA B BOAE.
XYWMHUYECKHEe CBOWCTBA YKCYCHOM KHCHOTHL —OmpenerneHue HENpeAeNbHOCTH  PACTUTENBHOTO — Macha.
Unentndukanus kpaxmama B HEKOTOPBIX MPOAYKTaxX NHUTaHWA. V3roToBlIeHHWE KpaxMalbHOTO KIeHcTepa.
Nsroroenenne moseneit MOIEKyIl aMUHOB. M3roToBIeHNe MOIETH MOJIEKY/IBI TIIHIINHA.

Ilpakmuueckas paboma. Vinentudukanusi OpraHn4ecKuX COSIMHEHHM.

Oprananyeckasi XuMus 1 001eCTBO

Buorexnosorus. Ilepuoapr e€ pasButus. Tpu HampapieHus OWOTEXHOJIOTHMH: TeHHas (MM TEHEeTH4ecKas)
WH)KEHEPHS, KJIETOUHAs MHXEHEpHs; OMoNornueckas HHxXeHepus. [eHeTnueckn Moau(UIMpPOBaHHbIE OPTaHU3MBI
('MO) u Tpancrennas nponykuus. Kimonuposanue. IMMoOun3oBanHble pepMEHTHI H UX IPUMECHEHHE.
Monaumepsl. Knaccudukanus monmumepoB. McKycCTBEHHBIE MOJIMMEPHI: LEUTYJIOUA, alleTaTHbIA IIENK, BUCKO3a,
netoda.

Cunrernyeckue moaumepsl. [lonmuMmepusanus W TMOJIMKOHIACHCAIMS, KaK CHOCOOBI TMONYYECHHUS TOIHMEPOB.
Cunrernueckue kKaydyku. [lomuctupon, TedIOH ¥ MOJMBHHWIXIOPHI, KaK MPEACTABUTENH IUIACTMAcCC.
CuHTeTHYECKHE BOJIOKHA: KAallPOH, HAIJIOH, KEBIIAp, JIABCAH.

Jemoncmpayuu. Konnexmn KayqyKoB, IIACTMACC, CHHTETHUECKUX BOJIOKOH U m3Aenuil n3 Hux. depMeHTaTnBHOE
pa3noKeHre ePOKCH A BOAOPO/IA C IIOMOIIIBIO KaTajaa3bl CBEXKEHATEPTHIX MOPKOBH HITH KapTOoQes.
Jlabopamopnsie onvimobi. O3HAKOMIICHUE C KOJUIEKIMSAMHU KayIyKOB, TUTACTMACC U BOJIOKOH.

Hpakmuuecmm pa6oma. Pacmo3naBanme miacTMacc U BOJIOKOH.



IIpumepHoe TeMaTHYeckoe NIaHMpoBaHue Kypca 10 kiaacca

(1 g B Hememro, Bcero 35 9, U3 HUX 2 9 pe3epBHOE BpeMs)

Homepa XapakTepucTHKA OCHOBHBIX BHI0B J1€ATEJIbHOCTH
Tema ypoka OcHoBHOe cofepskaHue ypoKa . .
YPOKOB 1/1l o0yuyarouuxcs (Ha ypoBHe y4eOHBIX JeiicTBUIl)
1—2 Tema 1. Ilpeamet oprannyeckoii xumun. Teopusi crpoeHusi oprannyeckux coenunenuii A. M. Bytieposa (2 41)

XUMHYCCKOI'O CTPOCHUA

A. M. bytneposa

CTPOEHUS
A. M. bytneposa. Baneatnocts. CTpyKTypHBIE
(hopMyIbI — ITOJIHBIE U COKpalnéHHbIe. [IpocThie
(omuHApHBIE) U KpaTHBIE (IBOMHBIE H TPOWHBIE)
cBs3u. M30Meprl U n3omepusi. BzanMmHoe BiausiHuE
aTOMOB B MOJIEKYIIE.

Lemoncmpayuu. Iloptpersl

A. M. bytneposa, 3. ®paHKIaH/a,

®. A. Kekyre.

1 [TpeameT oprannvyecKkoll XUMHUH Oprannyeckre BeecTBa: IPUPOIHEIE, XapakTepu30BaTh 0COOCHHOCTH COCTaBa M CTPOCHUS
WCKYCCTBEHHBIE 1 CUHTeTHYecKue. OcOOeHHOCTH OpPTraHUYECKUX BEILECTB.
COCTaBa U CTPOCHUS OPTraHUYECKHUX BEIIECTB. KnaccugunupoBars nX Ha OCHOBE IPOUCXOKICHUS U
Buranusm u ero kpax. [Tonstue 00 yrieBogopoaax. | mepepadoTKH.
Lemoncmpayuu. IlnaBnenne, oOyriuBaHue U ApPryMEHTHPOBATh HECOCTOATEILHOCTh BUTATIM3MA.
TrOpeHue OpraHuueckux BemecTs. Mozxenu monekyn | Onpenensts OTAMYUTENbHBIE 0COOEHHOCTH
OpPraHUYECKUX COCAMHEHHH Pa3HBIX KJIACCOB YIIIEBOLOPOIOB.
(mwapocrtepxHeBble U 00bEMHBIE). OnpeaeneHne
3JIEMEHTHOI'0 COCTaBa OPraHUYECKUX COSTUHECHUH.
[optpetsl A. M. Bytneposa,
1. 5. Bepriennyca, ®. Bénepa

2 OCHOBHBIE TTOJIOKEHUS TEOPUH OCHOBHBIE MOJIOKEHUS] TEOPHH XUMHUYECKOTO Dopmynuposams OCHOBHBIE TTOJIOKEHUS TEOPUU

XUMHYECKOTO CTPOSHHUS

A. M. bytrnepoga.

Paznuuarh NOHATHS «BAJEHTHOCTHY» M «CTETIEHb
OKHCIICHHSD).

CoCTaBJISITh MOJNIEKYJISIPHBIE U CTPYKTYPHBIE (DOPMYIIBI.
KnaccnunupoBarh KOBaJIGHTHBIE CBSI3H IO KPATHOCTH.
OOBSICHATH SIBIICHUE H30MEPHH U B3aHMHOE BIIMSHIE

aTOMOB B MOJICKYJIC




JlabopamopHnuie onvimel. VI3roToBIeHUE MOIEICH

OpTraHNYCCKUX COCIUHCHUI

3—14

Tema 2. YrneBogopoabl 1 UX NPUPOAHbIE UCTOYHMKK (12 4.)




3—4

ATKaHbl

lomonorudeckuii psii ajJkaHOB M €ro  oOmas
¢dopmymna. CTpyKTypHass HU30MEpHS YIICPOIHOM
uenu.  Pamukanel.  Homenknarypa — aJKaHOB.
XuUMHUECKHE CBOMCTBA alIKaHOB: TOPEHUE, PEAKIINU
3aMelIeHUs (ranoreHupoBaHue), peakius
pa3NOKEHUsT MeTaHa, pPEeaKIus IeTUAPUPOBAHUS
JTaHa.

Jemoncmpayuu. T'opeHune alkaHoOB U3 pe3epByapa
ra3oBoi 3akurajkd. OTHOIIEHHE aJIKaHOB K
OpOMHO¥ BOjie pacTBOpY MepMaHTaHAaTa Kalusl.
JlabopamopHnuie onvimol. OOHApY)KEHUE TPOAYKTOB

TOPEHUA CBEUU

Onpenenars NpUHAAISKHOCTh COEAMHEHUH K aJIkaHaM Ha
OCHOBE aHaJIn3a COCTaBa UX MOJIEKYI.

JlaBaTh Ha3BaHUS aJIKaHaM 110 MEKIYHAPOIHOU
HOMEHKJIaType. XapaKkTepHu30BaTh COCTaB U CBOMCTBa
BaKHEHIINX MpEACTaBUTENEH aTKaHOB.

Habironate XMMHUYeCKHiA SKCIIEPUMEHT C (DUKCHPOBAThH
€ro pe3ynbTaThl. Pa3nuyare HOHATHS «TOMOJIOD» U

«KHU30MEP»




56 AnkeHbl OtuneH. [oMonorudaeckuit psii aaKeHOB. Ornpenensats TPUHAAICKHOCTh COSAMHEHU K aJIKeHaM Ha
Homenxknarypa. CTpykTypHasi H30Mepus. OCHOBE aHaJIn3a COCTaBa UX MOJIEKYI.
[IpoMplIIeHHOE TTOYyYEHNE aJIKEHOB: KPEKUHT U JaBaTh Ha3BaHUA aJIKEHAM TI0 MEKIyHAPOTHOM
JIETUAPUPOBAHKE alTKaHOB. Peakiius neruapaTaiuu | HOMEHKJIaType. XapaKTepru30BaTh COCTaB U CBOMCTBA
3TaHOJA, KaK JJa0OpaTOPHBIH CIIOCO0 MOTyYeHUS BOKHEUIIUX MPEACTABUTENICH aJTKEHOB.
STWIEeHA. Peakuuu npucoeIuHeHus: TuapaTamus, HabmronaTh XUMHYECKHIA SKCIICPUMEHT ¢ (PUKCUPOBATH
THAPOTATIOTE€HUPOBAHKE, TAJIOTCHHPOBAHUE, €ro Pe3yJIbTaThl
nonumMepusanuu. [IpaBuino MapKkoBHHUKOBA. Paznuyate OHITHS «TOMOJIOTY» U «U30MEP» IS aJIKEHOB
Okucnenue ankeHoB. KauecTBeHHbIE peakuu Ha
HEIpEAEIbHbIE YITIEBOAOPOIBL.
Lemoncmpayuu. I'openne stunena. KauectBeHHbie
peakuy Ha JBOWHYIO CBSA3h: 00ECIIBEUNBAHNE
STUJIEHOM PACTBOPOB IEPMAaHIaHATA KAJIUA U
OpOMHO¥1 BOJIBI.

7 Ankanuensl. Kayayku Homenxknarypa. ConpsokéHubie aueHsl. bytaauen- | OnpenensiTe MpUHAIICKHOCTh COSTUHEHNHN K
1,3, wusonpen. Peakius JleOemeBa. Peakiuu | ankaaueHaM Ha OCHOBE aHAJIM3a COCTaBa UX MOJIEKYIL.
MIPUCOETUHEHNUS AJKAINCHOB. Kayuyxu: | /laBaTh Ha3BaHMS alKeIUEHAM 110 MEXTYHAPOTHOM
HATypaJibHBIA, CHUHTeTHYeCKHe (OyTaJMEeHOBBIN, | HOMEHKIIATYpe. XapaKTepr30BaTh COCTAB U CBOHCTBA
M30TPEHOBHIN). Bynkanmzamus kayuyka. PesnHa. | BaKHEHIINX MpeNCTAaBUTENEH aJlKaJieHOB.
OO00HHT. Oco3HaBaTk 3HAYUMOCTD POJIM OTEYECTBEHHOTO YYEHOTO B
Lemoncmpayuu. Konnexuns «Kayayxu». TTOJTYICHHH TIEPBOTO CHHTETHUECKOTO KaydyKa.
JlabopamopHnule onvimel. ViccnenoBanne CBOWCTB YcTaHaBIMBaTh 3aBUCUMOCTb MEXY CTPOCHUEM U
KayJyKOB CBOICTBaMU TIOJTUMEPOB HA NIPUMEPE KaydyKa, Pe3UHBI U

s0oHMTA
8 ANKUHBI OO0mmass XapakTepUCTHKA TOMOJOTHUYECKOro psna. | OnpenensTh MPUHAIICHKHOCTh COSAMHECHNH K aJIKMHAM Ha




CrocoObl  00pa3oBaHWs  Ha3BaHWN  AJIKHHOB.
XUMHYECKHE CBOMCTBAa  AallETUJIEHA: T[OPEHHUE,
peaKIuu MPUCOCTUHEHUS: THIPOraJOreHUPOBaHUE,
rajoreHupoOBaHUE, TUApaTanus (peaxrust
KydepoBa), — ero mnonydeHue ¥ TPUMCHCHUE.
Bununxnopua ©  ero  moiuMepusalnus B
TMMOJINXJIOPBHUHMIIL.

Jemoncmpayuu. IlonyueHue aneTuieHa peakumei
TUAPONN3a KapOuaa Kainplus. | opeHune amneTnieHa.
KavecTBeHHBIE peakiiy Ha TPOMHYIO CBSI3b:

obeclBeUrBaHUE alETUICHOM PacTBOPOB

NepMaHraHaTa Kaiaus 1 OpOMHON BOJBI.

OCHOBE aHaJlN3a COCTaBa UX MOJIEKYIL
JaBatb Ha3BaHMA ANKHHAM [0 MEXIYHAPOAHOM
HOMEHKJIaType. XapaKkTepru30BaTh COCTaB, CBOICTBA H
MIpUMEHECHHUE alleTHICHA. YCTaHAaBIUBATH IPHYMHHO-
CIICZICTBEHHYIO CBSI3b MEXKIY COCTaBOM, CTPOCHUEM
MOJIEKYJI, CBOMCTBAMHU M IPUMEHEHUEM alleTHIICHA.
Habnronath XMMHUYeCKHiA SKCIIEPUMEHT C (DUKCHPOBATh
€ro pe3yJabTaThl

PaznmuyaTh MOHITHS «TOMOJIOD» B «U30MEP» IJId aJIKKUHOB

9 ApeHbl beH3on, Kak TpeACTaBHTENb  apOMaTHYECKHX | XapaKTepHU30BaTh COCTAB, CBOMCTBA U IPUMEHEHHE
yrneBopoponoB. CTpoeHune ero MoJeKynbl | | OeH3oja.
CBOICTBa (pu3HYECKHe W XMMHUYECKHE CBOMCTBa: | YCTaHaBIMBATh NPUYMHHO-CIIEICTBEHHYIO CBSI3b MEXKILY
TOPEHHE, peakuuu 3aMELICHHS — | cocTaBOM, CTPOEHHEM MOJIEKYII, CBOMCTBAMU U
raJlorTeHUpOBaHWe, HHUTpoBaHue. llomyueHne W | mMpUMeHeHHeM OeH30Ia.
HpUMEeHeHue OeH3o0a. Habxironate XMMHUYeCKHiA SKCIIEPUMEHT C (DUKCHUPOBATh
Jemoncmpayuu. ViccnenoBanue cBONCTB O€H30J1a C | €ro pe3yinbTaThl
HIOMOIIbIO OBITOBOrO pacTBopuTessi «CoIbBEHT»

10 IIpuponHbIii ¥ NOMYTHBIN ra3bl CocraB mpupomHoro rasa. Ero HaxoxneHue B | XapaKTepr30BaTh COCTaB U OCHOBHBIE HAIlPaBICHHS

npupoze. IlpenmMymecTsa mpuUPOIHOTO Ta3a Kak
TorMBa. XHMMHUYECKash mepepaboTka HpUpPOJHOIO
raza: KoHBepcus, nuponu3. CHHTE3-Ta3 U €ro

IMPUMCHCHHUC.

Hepepa60TKH 1 MCIIOJIB30BAaHUA ITPUPOAHOIO Ira3a.
CpaBHI/IBaTL HaXO0XACHHUC B IPUPOAC U COCTAB
OPpUPOAHOTIO U MOMMYTHBIX I'a30B.

XapaKTepI/IBOBaTL COCTaB U OCHOBHBIC HAITPABJICHU




[MomytHele ra3el, ux cocrtaB. llepepaborka
MOITyTHOTO ra3a Ha (QpakUuH: CyXOW Ta3, MpoIaH-
OyTaHOBasi CMecCb, ra30BbIil OCH3MH.

Lemoncmpayuu. Kapra none3Hsix uckonaembsix PO

nepepa60TKI/1 1 UCIIOJIb30BaHUs IMMOITYTHOI'O ra3a

11 Hedt1b 1 ciocoOw1 €€ nepepaboTku CocraB HedTH 1 e€ epepaboTKa: IepEroHKa, XapakTepu3oBaTh COCTaB U OCHOBHBIC HAIIPABJICHUS
KpekuHr, pudopmunr. HedrenpoaykTsl 1 ux nepepadoTKu He(TH.
nonmy4yeHue. [loraTre 06 OKTaHOBOM YHCITE. Paznmuyare HeTsIHBIE PpaKIINU ¥ OMHCHIBATh 00IACTH HX
XUMHYECKUE CIIOCOOBI MOBBIIICHHS Ka4eCTBa IPUMEHEHUSL.
OeH3uHa. Oco3HaBaTh HEOOXOAUMOCTh XUMHUYECKUX CIIOCOOOB
Lemoncmpayuu. Konnexkuns «Hedts n MTOBBIIIIEHHS KauecTBa OEH3MHA
He(TenpoxyKT», BUACO(PPArMEHTHI U CIIAiIbI
«llIeperonka Het». Kapra monezHbix
uckomnaemsix PO

12 KameHHBIi yroib U ero nepepadoTka KokcoBanne KaMeHHOrOo ymis M €ro MNpOXYKTHI: | XapaKTepu30BaTh OCHOBHBIC POTYKTHI
KOKCOBBII ra3, aMMHa4Hasi BOJIa, KAMEHHOYTOJIbHASI | KOKCOXUMHUECKOTO Mporn3BoacTBa. ONHCHIBaTh 00J1aCTH
cMona, Kokc. ['a3udukaius KaMeHHOTO YIJIsl. pUMEHEHUS
Jemoncmpayuu. Komnexuus «KameHHBIH yroib 1 KOKCOBOTO T'a3a, aMMHAYHOU BOJIbI, KAMEHHOYTOJIBHOM
MPOAYKTHI €ro nepepaboTkm». BuaeopparMeHThl 1 | CMOJTBI, KOKCA.
criaiifpl «KokcoxuMHuyeckoe mpon3BOJCTBOY Oco3HaBarh HEOOXOAUMOCTh ra3u(UKAIINN KAMEHHOTO

YIIIsl, KaK abTePHATHBBI IIPHUPOJHOMY Ta3y.
13 [loBropenue u 06001IEHNE TectupoBanue, pelieHue 3a1a4 U YIPaKHEHUH 10 | BBIMOJIHATE TeCTh, peIaTh 3a/1a4u U yIIPa>KHEHUs 110

TEMEC

TEMEC.
HpOBOI[I/ITL OLICHKY COOCTBEHHBIX JIOCTHKEHHM B
YCBOCHHU TCMBEIL.

KOppeKTHpOBaTI: CBOM 3HAHHA B COOTBETCTBHU C




MIaHUPYEMBIM PEC3YyJIbTATOM

14 KontponsHas pabora Ne 1 «Teopus ctpoenus opranndeckunx coeauaennit A.M. bytneposa. YrieBomoponbn

15—28 Tema 3. Kucsiopoa- u azorcoaep:kaiue oprannyeckue coequnenus (14 u)

15—16 OnHOATOMHBIE CITUPTHI QOyHKIHOHATBHAS THUIPOKCHITbHAS rpynma. | Ha3eiBaTe cCIEPTHI IO MEKYHAPOAHON HOMEHKIIATYPE.
Tomonorugeckuit psim MpeneNbHBIX OJHOATOMHBIX | XapaKTepHU30BaTh CTPOCHHUE, CBOMCTBA, CITOCOOBI
criuproB. M3oMepus monokeHUs! (QyHKIIMOHATBHOMN | MOMyYeHUs M 00JacTH MPUMEHEHHS PEIeTbHBIX
rpynisl. BogoponHas cBsa3b. XUMHUYECKUE CBOMCTBA | OQHOATOMHBIX CIIMPTOB.
crupToB.  AjpaerupHas — rpymma.  Peaxmus | YcTaHaBIWBATh MPHYUHHO-CIIEACTBEHHYIO CBSI3b MEKIY
sTepuduKanu, ciroxkHeie 3hupsl. [IpruMeHeHne | cocTaBOM, CTPOSHHEM MOJEKYIN, CBOMCTBAMH H
cnupToB. JleiicTBHE METHJIOBOIO M OSTHJIOBOTO | MPUMEHEHHEM METaHOJa M ATaHoa.

CITUPTOB HA OPTaHU3M YEJIOBEKa. Habxnronath, caMOCTOSTEIBHO TPOBOAUTE M OTIMCHIBATH
Jemoncmpayuu. OKucaeHne CUpTa B albIeTU/. XUMUYECKHN SKCIICPUMEHT

Jlabopamophuvie onvimsi. CpaBHEHHUE CKOPOCTH

WCTIapeHus BOJBI U 3TAHOJA.

17 MHoroaToMHBIE CIIMPThI 9TI/IJ]CHFJII/IKOJ]L, KaK IpeaACTaBUTCIIb JIBYyXaTOMHBIX KJ'IaCCI/I(bI/II_[I/IpOBaTI) CITUPTHI 11O X aTOMHOCTHU.
W DIHMIEPUH, Kak TMpeACTaBUTeNlb TPEXaTOMHBIX | XapaKTepu30BaTh CTPOCHHE, CBOWCTBA, CIIOCOOBI
CITUPTOB. KauectBennas peakuus Ha | TIOJYYeHUS U OONaCTH MPUMEHEHHUS] MHOTOaTOMHBIX
MHOTOATOMHBIE CITUPTHI, UX CBOMCTBA, ITOyUYeHUE U | CIIUPTOB.
npumenenue. [lonstue 06 anTHdpHU3ax. WneHTnduunpoBaTs MHOTOATOMHBIE CIIUPTHI C TIOMOILBIO
Jlemoncmpayuu. KadecTBeHHas peakuus Ha KaueCTBEHHOM PEeaKLny.
MHOTOaTOMHBIE CITUPTHI. Habxironath, caMOCTOSTEIBHO TPOBOANUTE M OTIUCHIBATH
Jlabopamopuwvie onvimul. PacTBOpUMOCTH XUMHUUYECKUNA SKCTIEPUMEHT
IJIMLEPHHA B BOJE

18 denon Crpoenue, monydyeHue, CBOWCTBA W NpUMEHEHHE | XapaKTepH30BaTh CTPOECHHUE, CBOMCTBA, CIIOCOObI

¢denona. KavecTBeHHble peakiuu Ha (EHOJ.

B3aumHoe BiHsiHEE aTOMOB B MOJIEKyle ¢eHoma.

[OJIydeHHs ¥ 001acTH IpuMeHeHus peHoa.

WnentudunupoBaTh GEeHOI C MOMOIIBIO KAYeCTBEHHBIX




Hemoncmpayuu. 3aBUCUMOCTb PaCTBOPUMOCTH
(eHoma B BoJie OT Temrieparypbl. BzaumoneiicTeue
¢enomna c 6pomuoii Bomoit u xiopuaom xeneza(lll),

KaK Ka4€CTBCHHBIC pCAKIINU

peaxumii.

CoOmronaTs mpaBuiia 6e30macHOro odpaieHus ¢ GeHonIoM

19 ANBJIETUABI U KETOHBI dopmanpaerun u areTaibIeT U, Kak | XapakTepu30BaTh CTPOCHHUE, CBOHCTBA, CIIOCOOEI
NpEACTaBUTEIH aNbJCTH/IOB, cocTaB WX | HOMydYeHHs U 00JacTH MPUMEHEHUsT OpMaNbIeTHIA 1
MoJjieKya. OyHKIMOHaAIbHAs KapOOHWIbHAS TPYNIA. | aneTalbIeTua.
KadectBennsle peaknnu Ha anpaerunbl. CBoiicTBa, | MneHTHQUIMPOBATH allbICTHABI C IIOMOIIBIO
NOJIy4YeHHEe M TpHMeHeHue (opMajblIeruaa MU | KadeCTBEHHBIX PEAKLUil.
aneranpaeruaa. Peakuun nomukonaeHcauuu it | CoOnmronate mpaBuiia SKOJIOTMYECKH TPAMOTHOTO U
¢dopmanbaernga. [lorsTre o ketoHax Ha mpuMepe | Oe3omacHOro oOpameHus ¢ (HOPMaTbIETHIOM.
aIleTOHA.
Jlemoncmpayuu. Peakumu cepeOpsHOTO 3epKaiia U
CO CBeXeroydeHHbIM THIpokcuaoM meau(ll) mpu
HarpeBaHUH, KaK Ka4YeCTBEHHbIE PEaKLMHU Ha
aJbJIETUIbI

20 KapOoHOBBIE KHCITOTHI ['OMOJIOTHYECKUIA PsiJl TTPEeNIbHBIX OJJHOOCHOBHBIX | XapaKTepu30BaTh CTPOCHUE, CBOMCTBA, CIIOCOOBI

KapOOHOBBIX KHUCJIOT. Kupnsie KHUCJIOTHL
XuMHYEeCKHe CBOMCTBA KapOOHOBBIX  KHUCJOT.
[lonyyenne w TNpUMEHEHWE MYpPaBBUHOM W
YKCYCHOW KHCJIOT.

Jlemoncmpayuu. O6pasnpl MypaBbHHON, YKCYCHOM,
MaJIbMUTUHOBOM M CTEAPUHOBON KUCJIOT U UX
PacTBOPUMOCTD B BOJIE

Jlabopamopnvie onvimvl. XUMHUYECKUE CBOMCTBA

YKCYCHOM KHCIIOTHI

NOJTY4eHHsI M 00JIacTH MPUMEHEHHSI MyPaBbUHON U
YKCYCHOM KHCJIOT.

Paznuyare obmiee, 0coOeHHOE U eTMHUYHOE B CTPOESHUH H
CBOIMCTBaxX OpraHNYECKUX (MypaBbUHOW U YKCYCHOM) 1
HEOPTaHUYECKUX KHUCIIOT.

Habmronath, MpoBOIUTH, OMUCHIBATH U PUKCHPOBATH
PE3yNBTaThl IEMOHCTPALIMOHHOTO M J1a00paTOPHOTo
XUMUYECKHUX SKCIIEPUMEHTOB.

CO6J'IIO,[[3,TI> npaBuia 3KOJOTHYCCKU I'paMOTHOI'O U




Oe3omacHoro odpaieHus ¢ KapOOHOBBIMU KHCIOTaMU

21 Crioxxnbie 2¢upsl. JKupb Peaknus stepudukarun. Crnoxnasie 3¢upsl. XKupsl, | OnUCBIBaTh peakiny dTSPUPUKAITAN KaK 00paTHMO
WX COCTaB W THAPOIH3 (KUCIOTHBIN W IIEIOYHOW). | OOMEHHBIH MPOLecC MEXIY KHCIOTaMH H CTUPTaAMHU.
Mpeina. ['uapupoBaHue KUPOB. XapakTepu3oBaTh CTPOSHHUE, CBOMCTBA, CITOCOOBI
Llemoncmpayuu. Konmekuus CIOXHBIX 3(pHUpoB. TIONTydeHMs ¥ 001aCTH IPUMEHEHHS KHUPOB.
Kommexmms xupoB. O6pasmpl TBEPAOTO U KUAKOTO | YCTaHABIMBATh 3aBHCHMOCTH MEXAY (PU3NIECKUMHU
MBLIA. CBOMCTBaMH JKAPOB, COCTABOM WX MOJICKYI H
JlabopamopHnule onvimel. Onipenenenne MIPOVCXOXKICHUAEM.
HeNpeeTbHOCTH PACTUTENILHOTO Maciia Y TIPOU3BOZCTBO TBEPABIX KUPOB HA OCHOBE
pacTUTEIBHBIX Macel.
HabumronaTh, MpoBOIUTH, OMIUCHIBATH U (PUKCHPOBATH
PE3yNbTaThl IEMOHCTPAILIMOHHOTO M Ta00PaTOPHOTO
XUMUYECKHUX DKCIIEPHUMEHTOB
22 Yresonnl YrieBoabsl. MoHocaxapubl. [7110K03a Kak Onpenensats TPUHAISKHOCTh OPTaHUIECKUX
anpaerunocnupt. Copout. MooyHOKHCTIOE U COEIMHEHMH K yTIIEBOJAM.
criuproBoe Opoxenne. @orocunres. [ucaxapuasl. | Paznnyare MOHO-, AM- U TTOJIMCAXaPHUIBI 110 MX
Caxapo3a. [Tonmncaxapumbl: Kpaxmal, eJUIr0I03a. CIIOCOOHOCTH K THIPOITU3Y.
Jlemoncmpayuu. AnbieruHble CBOICTBA U [IpuBonuTE MpUMEPHI NPEACTABUTENEH KAXKI0H IPYIIIbI
CBOMCTBa MHOTOATOMHBIX CITUPTOB TJTFOKO3HI B YTIIEBOJIOB.
peakiusx ¢ ruapoxcugaom memu(ll). HabmronaTs, mpoBOUTH, OMIUCHIBATH U PUKCHPOBATH
Unentudukanus kpaxmana. pe3yibTaThl IEMOHCTPAIMOHHOTO U TA0OPaTOPHOTO
Jlabopamopnuvie onvimul. VI3roToBneHue XUMUYECKHUX PKCIIEPUMEHTOB
KpaxmalbHOro Kieiicrepa. Mnentudukarus
KpaxMaJja KaKk KOMIIOHEHTa HEKOTOPBIX IIPOAYKTOB
MUTaHUS
23 AMUHBI AwMuHOTpymma. AMUHBI MIpeesIbHBIC u | OnpenensaTh NPUHAIIICKHOCTh OPTaHUYECKOTO




apoMatuueckue. AHunuH. [lomydeHue amHUHOB.
Peakmug 3unnHa. XUMHYECKHE CBOMCTBA H
MIPUMEHEHUE aMUHOB.

Lemoncmpayuu. Ioptper H. H. 3ununa.
Konnexkuus aHUTUHOBBIX KpacUTENEH.
JlabopamopHnuie onvimel. I3roToBICHUE MOJICICH

MOJIEKYJT aMUHOB

COCJIMHCHMS K aMMHaM Ha OCHOBE aHaJlh3a COCTaBa €ro
MOJIEKYIL.

XapakTepu3oBarh CTPOCHHE, CBOWCTBA, CITOCOOBI
MOJTyYeHHUS 1 001aCTH MPUMEHEHYSI aHUJIHHA.,
ApPryMeHTUPOBATh YYBCTBO TOPJIOCTH 32 JOCTHXKEHUS
OTEUYECTBEHHOW OPTraHUYECKON XUMUMU.

CoOmroaTh npaBuiia 6€30MacHOro 0OpalIeHus C

AHWIMHOM U KPAaCUTECIIAMU Ha €T0 OCHOBE

24 AMPHOKHCITOTEI. AMPHOKHUCIIOTBI, COCTaB MX MOJIEKYI M CBOWCTBa, | OnpenensaTs NpUHAIIECKHOCTh OPTaHHYECKOTO
Kak aM(pOTEpHBIX OPraHMYECKUX COCIUHEHUI. | COeAMHEHNS K aMUHOKHCIOTaM Ha OCHOBE aHaJIN3a
I'miuH, Kak  NpencTaBUTENb  aMHUHOKHCIOT. | COCTaBa MX MOJEKYIL.
[lonyuenue MOJIUIIETUIOB peakuueil | XapakTepru30BaTh CBOMCTBA AMHUHOKHUCIIOT KaK
nonukoHaeHcauy. [TonsiTue o menTuaHOM CBSI3M. aM(OTEPHBIX COCTUHCHH.
Jlabopamopnsie onwvimsi. V3roropieHune wmonenu | Pasnuuarh peakuny MOJUMKOHACHCALUH U METITHIHBIE
MOJIEKYIIBI TIINITHA CBSI3H
25 benku CrpoeHune MoJIeKyll OeJIKOB: IepBUYHAs, BTOPHYHAs | XapaKTepu30BaTh COCTAB, CTPOEHHE, CTPYKTYPY H
Y TpeTU4Has CTPYKTYpbl. KauecTBeHHBIE peakInu CBOMCTBA OEJIKOB.
Ha O€JIKU, UX TUAPOJIU3, ICHATYPaIUs 1 Wnentudunmpopatsh OSIKH.
Ounonornueckue QpyHKINH. OnwuceiBaTh OHOJIOTOYECKUE CBOMCTBA OSITKOB HA OCHOBE
Jemoncmpayuu. KauecTBeHHbIE peaklli Ha OSJIKU. | MEXITPEAMETHBIX CBSI3CH XUMUU U OUOIOTHH
26 [IpakTuueckas pabora Ne 1. Wnentudukaiys opraHndecKux COeIuHEHHM [IpoBoanTH, HAOTIONATE M OMTHUCHIBATh XUMUIECCKHAM
Wnentudukanus opraHndecKux SKCHEPHUMEHT JUIsl TOATBEPKACHNUSA CTPOSHHS U CBOMCTB
COEIMHEHU Pa3IMYHBIX OPTaHUYECKUX COETUHEHNH, a TAKKE UX
HUACHTU(PHUKALUH C TIOMOILBIO KaYeCTBEHHBIX PEaKLIUH
27 [loBropenue u 06001IEHHE TectupoBaHue, pelIeHUE 3a/1a4 U YIPAKHEHHH 10 BrInonHATH TeCTHI, pemars 3afja4i U ypaKHEHUs 110

TEMC

TEMEC.




HpOBOI[I/ITI) OLICHKY COOCTBEHHBIX ):[OCTI/DKCHI/Iﬁ B
YCBOCHHU TEMBEIL.
KOppCKTI/IpOBaTI) CBOH 3HAHHsA B COOTBETCTBHU C

MIaHUPYEMBIM PEC3YyJIbTaTOM

28 Kontponbnas padota Ne2 «Kucnopoa- u azorcomepikaiine OpraHndeckie COeAUHEHHS»

29—33 Tema 4. Opranuyeckasi XuMus 1 0611ecTBO (5 4)

29 buotexHonorus PazBuTne 6uorexnonoruu. Tpu HanmpaBieHUs OOBICHATB, YTO TaKOe OMOTEXHOJIOTHS, TeHHast (M
OMOTEXHOJIOTHH: TeHHas (MJIM TeHeTHYeCKast) TeHETHYECKasl) HHKCHEPHs, KIIETOUHAsI HH)KEHEepus,
WH)XEHEPHs; KJICTOYHAsl HHKCHEPHUS; Ouonornueckasi HH>XeHepusl, KIOHUPOBaHUE,
Omorormueckas HHxeHeprs. | eHeTnaeckn MMMOOWIIH30BaHHBIE (DEPMEHTHI.
MomuduipoBarabie opranm3Mel (IMO) u XapakTepu3oBaTh POIlb OMOTEXHOJIOTHH B PEIICHUH
TpaHcreHHas nponykuus. Knonuposanue. IIPOIOBOJILCTBEHHON MPOOJIEMBI X COXPAHEHHUH 310POBbSI
HNmmoOunn3oBaHHbIe (PEPMEHTHI U UX IPUMEHEHHE. | YeIOBeKa
Jlemoncmpayuu. BuneodparMeHTsI U craiiipl mo
OMOTEXHOJIOTUU U UMMOOWIIN30BaHHBIM (hepMEeHTaM

30 Iomumepst Knaccudukanus monumepos. MckyccTBeHHBIE Knaccupunmposars TIOJMMEPHI 0  pa3IUYHBIM
MOJIMMEPBI: IEJUTYJION/, alleTaTHBIN IENK, BUCKO32, | OCHOBaHHSIM.
nemiodas. Paznuuarp HCKYCCTBEHHBIE MIOJIMMEDHI,
Hemoncmpayuu. Konnexiys noJmMepos. KJacCUPUIMPOBaTh HMX W WUIIOCTPUPOBATh TPYIIIHI
Konnexmust CHHTETHUECKUX TTOJIMMEPOB U M3JENIUN | TIOJIMMEPOB MTPUMEPAMH.
U3 HAX YcraHaBIUBATE CBS3H MEXAY CBOMCTBAMH IMOJIMMEPOB M

00TacTIMU MX TIPUMEHEHHS
31 CuHTEeTHYECKHE TTIOJIMMEPHI [lonumepusanusi W TOMUKOHAEHcauusi, Kak | PasnnyaTh moauMepu3aluio U NOJIMKOHACHCALHMIO.

cnocoObl mosryyeHus: monumepoB. CHHTETHYECKHE
KayqyKH. [TonucTupon, TedIoH u

MOJIMBUHUIIXJIOPU A, KaK IMPECACTABUTECIIN IJIaCTMACC.

[IpuBoguTh TpPUMEPH 3TUX CIOCOOOB  MONTYYEHHS
MIOJIUMEPOB.

OnuceiBaTh CHUHTCTUYCCKHC KayduyKu, TIIJIaCTMACChl H




CUHTETUYECKHUE BOJIOKHA: KaIlpoH, HaﬁHOH, KEBJap,
JJaBCaH.
,HeMOHcmpauuu. KOJ'IJ'IGKHI/IH CHHTCTUYCCKUX

MMOJIMMEPOB: IIACTMACC U BOJIOKOH U U3ICIINN U3

BOJIOKHA HA OCHOBE CBSI3U CBOMCTBA — IMPUMCHCHUC

HHUX

32 [MpakTuueckas padbora Ne 2 PacrnioznaBanue miuactMacc 1 BOJIOKOH [IpoBoanTh, HAOIIODATH M ONUCHIBATH XUMHUYECKUH
SKCIICPUMEHT TSI MICHTU(DHUKAINH TUIACTMACC U BOJIOKOH
C MTOMOIIIBIO Ka9€CTBEHHBIX PEaKIIU

33 IloBTOpenue u 06001eHue Kypca. [lonBenenne HTOroB yueGHoro roaa.

34—35 Pe3epBHOE Bpems




